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(54) Title: USE OF POI.YMI-.RS CONTAINING POLYS1LOXANE FOR COSMETIC KOKMUI ATIONS 



(57) Abstract 

The invention relates to a method for producing polymers which are water-soluble or waier- 
dispersible or which, if they consist of monomers with neutralizable radicals, are water-soluble or water- 
dispcrsiblc in the neutralized form, by radically polymerizing a) cthylenically unsaturated monomers in 
the presence of b) silicone derivatives containing polyalkylencoxide. 
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□sc of Polymers Containing Polysiloxane for Cosmetic Formula ti on r. 
Description 

For almost £>0 years, synthetic polymers have been used successfully for 
setting hairstyles* At first, vinyl lactam homopolymors and copolymers 
were preferred, but subsequently polymers containing corboxylate groups 
have become increasingly important. The desired profile of properties 
such OS a strong setting effect in the presence of high atmospheric 
humidity, elasticity, ability to be washed out of the hair and 
compatibility with the other inqredienLs of the formulation are achieved 
by copolymcrization of a combination of hydrophobic monomers, 
olosticizing monomers and monomers that contain carboxyl groups. 



The requirements mentioned above are met today by various types of 
polymers, but the feel of hairstyles set using these polymers is often 
perceived as unpleasantly dull and "unnatural." Attempts to improve 
these formulations by means of additives have not. yet led to fully 
satisfactory results. Although the addition of conventional plasticizers 
improves the feel, in many cases it also at the same time reduces the 
hold. The commonly used polysiloxanes are not compatible with polar 
polymers and often require other additives to allow them to be 
formulated at all. Separation during storage of the formulation and even 
during use can lead to problems. 

Therefore, there has been no lack of attempts to bind polys iloxane 
groups to the hair setting polymer by covalent bonds to prevent 
separation. For example, European Patent Application 0408311 describes 
hair care polymers consisting of a monomer containing polys iloxane 
groups plus the conventional hydrophilic and hydrophobic monomers. 
European Patent Applications 0412704 through 0412707 propose that 
polysiloxane groups in the form of macromonomers with a molecular weiqht 
of 1,000 to 50,000 be polymerized with the conventional hydrophobic and 
hydrophilic monomers. However, synthesis of these monomers is extremely 
complicated. It is difficult to separate unreacted macromonomers and 
their unrcactive impurities from these polymers because of their high 
molecular weight. They are a toxicoloqical and allergenic risk. In 
addition, in order to achieve a good effect, the resulting copolymers 
can often be formulated only in combination with other polymers, 
carriers and other additives as instructed in the aforementioned 
patents . 



German Patent 42 4 0 108 describes bonding agents that contain 
polysiloxane and ore suitable as dlrt-repellant coatings, in particular 
as ant *i -graffiti coatings. However, these bonding agents contain lacquer 



Rug 08 01 01;02a « ith Boggs a 333781624 



WOW/W750 PCT/EP98/D««2 
Translated from tbc German try Ruth Boggs, tel: 703.37K.9J05, fix: 70337X.1A24, flimi!: \Uy.iSOm\ wm 

and are not suitable for cosmetic purposes. 

German Patent 16 45 569 describes a method of producing organosilicon 
graft copolymers and their use as foam compositions. 

The object of this invention is to provide polymers tor hair core 
products without the disadvantages described above. 

Tt has been discovered that polymers that are water-soluble or water- 
dispersible in water or, in the case when they consist of monomers with 
ncutralizablc groups, they arc wator~solublc or watcr-disporsiblc in a 
neutralized form, can be used tor cosmetic formul ations, with said 
polymers being accessible by radical polymerisation of* 



(a) ethylenically unsaturated monomers in the presence of 

(b) silicone derivatives containing polyalkylene oxide. 

The term "water dispersibJe" in the sense of this invention is 
understood to refer to polymers which, within 24 hours after coming in 
contact with water, form a fluid that docs not contain any solid 
particles visible to the naked eye without the a.id of optical devices. 
To determine whether a polymer is water dispers.i ble, 100 mg of the 
polymer in the form of a film 100 um thick is placed in 100 mL water (20 
°Celsius) and agitated for 24 hours on a conventional agitated stand. If 
nq solid particles can be detected after agitation, but the fluid i$ 
cloudy, the polymer is water dispersible. If there is no cloudiness, the 
polymer is considered water-soluble. 

If the silicone compounds arc not present during polymerization but 
instead are added after polymerization, very soft sticky films, which 
are not suitable for the applications in hair care products according to 
this invention, are usually obtained (see Comparative Examples 8 and 
24} . 



This indicates that grafting of the polymers onto the silicone compounds 
may occur during polymerization, contributing to the good film 
properties such as not being sticky, high surface smoothness and 
hardness. However, mechanisms other than grafting are also conceivable 
for imparting advantageous properties to the polymers according to this 
invention. 



Ethylenically unsaturated monomers arc preferably used as suitable 
polymer izab.lc monomers (a}. Either a sinqle monomer or a combination of 
two or more monomers may be used. The term polymerizable is understood 
to mean that the monomers that are used can be polymerized by using any 
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conventional method of synthesis. 

For example, such methods may include solution polymerization, emulsion 
polymerization, Inverse polymerization, suspension polymerization or 
inverse suspension polymerization or precipitation polymerization, 
although -the methods thot can be used are not limited to these. In 
solution polymerization, water, conventionol organic solvents or the 
silicone derivatives according to this invention themselves may be used 
as the solvents. 

Monomers thot can be polymerized with a reaction initiated by free 
radicals are preferred. The term cthylenically unsaturated means that 
the monomer 3 have at least one polymcrizable carbon-corbon bond which 
may he mono-, di-, tri- or tetra-substitutcd. 

The monomers (a) of the polymers containing polys iloxane according to 
the present invention may constitute 50 to 99.9 percent by weight, 
preferably 70 to 99 percent by weight, and especially 85 to 98 percent 
by weight. 

The preferred ethylenically unsaturated monomer3 (a) can be described by 
the following general formula: 

X-C<0)CR V =CHR c 

where 

X is selected from the group consisting of -OH, -0M, -0R°, NH 2 , -NIIR B , 

X(R a} . : , 

M is a cation selected from the group consisting of Wo*, EC*, Mg", Ca TT , 
Zn", NH/, olJcyXommoniuiu, dialkylommonium, trial kylammon jum and 
tctraalkylaitimon.ium; 

the R c groups may be identical or different and ore selected from the 
group consisting of -II, C x to C A a linear or branched alkyl groups, N, N- 
dimothylaininoethyl, 2-hydroxycthyl, 2-methoxyethyl, 2-ethoxyethyl , 
hydroxypropyl, methoxypropyl or cthoxypropyl . 

r' and R c ore selected independently of one another from the group 
consisting of -H, C x to C B linear or branched alkyl chains, methoxy, 
ethoxy, 2-hydroxyethoxy, 2-rnethoxyethoxy and 2-ethoxyethyl. 

Representative but not limiting examples of suitable monomers (a) 
include acrylic acid and its salts, esters and amides, for example. The 
salts may be derived from any desired nontoxic motal, ammonium or 
substituted ammonium counter: on. 
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The esters may be derived rrom C: to Ci: linear alcohols, C 3 to C«o 
branched alcohols or C 5 to C 40 carbocyclic alcohols, po.ly functional 
alcohols with 2 to approximately 8 hydroxy! groups such as ethylene 
glycol, hexylene glycol, glycerol and 1,2, 6-hexanetriol or they may be 
derived from amino alcohols or alcohol ethers ?such ay xnethoxycthanol and 
ethoxyethanol or polyethylene glycols. 

A\r.o suitable oro N,N-dialkyl ominoalkyl acrylatcs and methacrylates and 
N-d:iolJcyl antiiioalky.T acrylamides and mcthacrylami.dos of general formula 



R9 

V-2— NR« R* (") 

O 



where R* = H, alkyl with 1, to 8 carbons, 
R :o = H, methyl 

r 11 = alkylenc with 1 to 24 carbons, optionally with an a] kyi 

substi tucnt, 
R n Ci to C«o alkyl group, 

2 = nitrogen when x - 1 or oxygen when x 0 



The amides may be unsubstituted, N-alky !. -mono-subs Citu ted or N- 
alkylami no-mono-substituted or N, N-dialky.l -substituted or N,N- 
dialkylamino-disubstituted, whore the alkyl or a 1 Icy 1 ami no groups arc 
derived from Ci to C 40 linear units, C 3 to C40 branched units or C ;) or C fl0 
carbocyclic units. In addition, the aminoalkyl groups may also be 
quatcrnized. 

Preferred monomers of formula II include N, N-dimethylaminomethyl 
(meth) acrylate, N,N-diethylaminomethyl (meth) aerylate, N,N- 
dimothylaminoethy.l (meth) aerylate, N, N-dj cthylaminoethyl (meth) acrylate . 

Monomers (a} that can also be used include substituted acrylic acids as 
well as the salts, esters and amides thereof, wher<* the substituents on 
the carbon atoms are in position 2 or 3 of acrylic acid and ate selected 
independently of one another from the group consisting of Ci to 
alkyl, -CN, C0OH, especially preferably methacrylic acid, ethacryJLic 
acid and 3-cyanoacrylic acid. These salts, esters and amides of these 
substituted acrylic acids may be ceJocted as described above for the 
salts, esters and amides of acrylic acid. 
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Other suiLable monomers (a) include the viny.l and allyl esters ol d to 
C <0 linear carboxylic acidn, C 3 to C< 0 branched carboxylic acids or C s to 
C« carbocyclic carboxylic acids (e.g., vinyl acetate, vinyl propionate, 
vinyl ncononanoate/ viny.l neoundecanoic acid or Lert-buty.lben7oic acid 
vinyJ ester); vinyl halides or ol.l.yl halidcs, preferably vinyl chloride 
and allyl chloride, vinyl ethers, preferably methyl, ethyl, butyl or 
dodecyl vinyl ether, vinyl lormamide, vinylmethylacetamidc, vinylaminc; 
vinyl lactams, preferably vinylpyrrolidone and vinylcaprolactam, vinyl - 
substituted or allyl-substituted heterocyclic compounds, preferably 
vinylpyridine, vinyl.oxazolinc and allyl pyridine. 

In addition, N-vinylimidazolcs of general formula III are also suitable, 
whore R H through R 1 * 1 independently of one another stand for hydrogen, Ci 
to CU alkyl or phenyl: 




RIB 



Other suitable monomern (a) include diallylaminea of general formula 
(IV) 




R1 7 



where R IV « d to C*« alkyl. 

Other suitable monomers (a) include vinylidene chloride and hydrocarbons 
having at least one carbon-carbon double bond, prolcrabiy styrcne, 
alpha-meLhylstyrene, tert-butylstyrene, butadiene, inoprene, 
cyclohexadiene, ethylene, propylene, 1-butene, ?.-butene, icobutylene, 
vinyltolucne and mixtures of these monomers. 

especially suitable monomers [a) include acrylic acid, mothacryHe acid, 
ethyl acrylic acid, methyl aerylate, eLhyl acrylate, propyl acrylate, n- 
butyl acryinto, i.iobutyl acrylate, tcrt-butyl acrylate, 2-ethylhexyl 
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acrylaLe, decyl acrylate, methyl niethacrylate, ethyl methacrylate, 
propyl methacrylate, n-butyl. methacrylate, isobutyl methacrylate, tort- 
butyl methacrylate, 2-ethylhexyl methacrylate, dccyl methacrylate, 
methyl ethacrylatc, ethyl ethacrylate, n-butyl othacrylate, isobulyl 
ethacrylate, tcrt-butyl ethacrylate, 2-ethy.i. hexyl ethacrylate, decyl 
ethacrylate, 2, 3- di hydroxypropyl acrylate, 2, 3-dihydroxypropyl 
methacrylate, 2-hydroxyethyl acrylate, hydroxypropyl acrylate, 2- 
hydroxycthyl methacrylate, 2-hydroxyethyJ ethacrylate, 2-methoxyethyl 
acrylate, 2-mothoxycthyl methacrylate, 2-methoxyethyl ethacrylate, 2- 
ethoxyethyl methacrylate, 2-cthoxycthyl ethacrylate, hydroxypropyl 
methacrylaLe, glyceryl monoacrylatc, glyceryl monomethacrylate, 
poiyalkylcnc glycol (meth) acrylotes, unsaturated sulfonic acids such as 
acrylamidopropancsulfonic acid; 

ocryiamide, mcthacrylamido, othacryl amide, N-methylacrylami de, N,N- 
dimethylacryl amide, N-cthylacrylamidc, N-isopropylacrylamide, N- 
butylacrylamide, N-terc-butylacrylomide, N-octylacrylamido, N-tert- 
octylacryiamidc, N-octadecylaurylamide, N-phenylacrylamide, N- 
methylmethacrylamide N-cthylmcthacrylamidc, N - dode cy line t ha cryl amide, 1- 
vinylimidazole, l-vinyl-2-methyl im.i dazo Lo, N,N-dimethylaminomcthyl 
(meth) acrylate, N,N-diethylaminomethyl (meth) acrylate, N,N- 
dimnthylaminocthyl (meth) acrylate, N, N-diethylaminoethyl (meth ) ac.ry.lote, 
N,N-dimcthylaminobutyl (meth) acrylate, N, N-diethylaminobuLyl 
(meth) acrylate, ^N-dimethylaminohcxyl (meth) acrylate, N,N- 
dimethylaminoocty.l (meth) acrylate, N, N-dimethylaminododccyl 
(meth) acrylate, N- £3- (dimethylaniino) propyl] me thacryl amide, N- fS- 
tdimcthylaminolpropyllacrylamide, N- [3- 
( dimethyl ami no) buty 1. Jmethacryiamide, N- (fi- 
(dimethylamino)octyl Jmethacryiamide, N-112- 
dimethylamino) dodecyll methacrylami.de, N- [ 3- 
(diethylaiiuno) propyl] me thacrylamide, N- [3- 
(dicthylamino) propyl ] acrylamide; 

ma.lenc acid, t'umarjc acid, ma.leic anhydride and it? semiesters, crotonj.c 
acid, i Laconic acid, diallyldime thylarnmonium chloride, vinyl ethers 
(such as methyl, ethyl, butyl or dodccylvinyl ether) , vinylf ormamidc, 
vlnylmethyJacetamidc, vinyl ami no; vinyl methyl, ketone, maleimide, 
vinylpyridine, vinylimidazole, vinylf uran, styrene, styrene sulfonate, 
allyl alcohol and mixtures thereof. 

Of these, compounds that are especially preferred include acrylic acid, 
mcthacrylic acid, malcic acid, rumaric ncid, crotonic ncid, maie.ic 
anhydride and .its semiesters, methyl acrylate, methyl methacrylate, 
ethyl acrylate, ethyl methacrylate, n-butyl acrylatu, n-butyl 
mcthacrylatc, tort-butyl acrylate, tcrt-butyl methacrylate, inobutyl 
acrylate, isobuty:i mothocryJate, 2-ethylhexyl acrylate, N-tett-butyl 
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acrylamide, N-octylocryi.amidc, 2-hydroxyethyl acrylate, hydroxypropyl 
acrylate, 2-hydroxyethyl methocrylate, hydroxypropyl methacrylate, 
alkylenc glycol (meth) acrylate, unsaturated sulfonic acids and, for 
example, acryiamidopropanesulf onio acid, vinylpyrrolidonc, 
vinyl coproj.net am, vinyl ethers (such as methyl, ethyJ or dodocyl vinyl 
ether) , vinyl formamido, vinylmethylacet amide, vinyl amine, 1- 
vinyiimidazole, 1-viny l.-2-mothyl imidazole, N, N-dime tihylaminomethyl 
methacrylate and N- [3- tdimethylaroino)propylJmcthacrylamidc; 3-methyl-l- 
vinylimidazolium chloride , 3-methyl-l-VinylimiddZO.l.ium ethyl sulfate, 
N,N-dimethylominoethyl methacrylate, N-[3- 

( dime thylamino) propyl] met ho crylamide, quartcrnizod with methyl chloride, 
methyl sulfate or diethyl sulfate. 

Monomers having a basic nitrogen atom can be quaternized by the 
following method. 

For example, alkyl halides with 1 to 24 carbon atoms in the alkyi group, 
such as methyl chloride, methyl bromide, methyl iodide, ethyl iodide, 
ethyl bromide, propyl chloride, hexyl chloride, dodecyl chloride, lauryl 
chloride and benzyl halides, in particular ben?.yl chloride and benzyl 
bromide, are suitable lor quaternization of the amines. Other suitable 
quaternizing agents include dialkyl sulfates, in particular dimethyl 
sulfate or diethyl sulfate. Quaternization of the basic amines can also 
be performed with alfcyicne oxides such as ethylene oxide or propylene 
oxide in the presence of acids. Preferred quaternizing agents include 
methyl chloride, dimethyl sulfate or diethyl sulfate. 

This quaternization may be performed betore or atter polymerization. 

in addition, the reaction products of unsaturated acids such as acrylic 
acid or methacrylie acid with a quaternized epichlorohydrin of qeneral 
tormula (V) may also be used {R'° O to C« alkyl) . 

0 

\ ♦ 00 

N (R 1S ) 3 X- 



Kxamples include (meth) acryloyloxyhydroxypropyl Lrimeihylammoriium 
chloride and (meth) acryloyloxyhydroxypropyl trie thy lainmoiiiwii chloride. 

The basic monomers may also be cationized by neutralizing them with 
mineral acids such as sulfuric acid, hydrochloric acid, hydrobromic 
acid, hydroiodic acid, phosphoric acid or nitric acid or with organic 
acids such as trormic acid, acetic acid, lactic acid or citric acid. 



X 
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In addition to the monomers mentioned above, so-called raacromonomers may 
also be used as monomers (a), such as macromonomcra containing silicone 
and having one or more radically polymeria Die groups or alkyloxazoline 
macromonomers such as those described in European Patent 408 33.3 # for 
example. 

In addition, monomers containing fluorines such as those described in 
European Patent $58423 or compounds which have a crosslinking action or 
which rogulaLe the molecular weight may also be used cither in 
combination or alone. 



Molecular weight regulators which may also be used include the usual 
compounds, with which those skilled in the art are familiar, such as 
sulfur compounds {e.g., mcrcaptoethanol, 2-cthylhexyJl thioglycolate, 
thioglycoiic acid or dodecylmcrcaptan) , as well as tribromochloromc thane 
or other compounds which have a regulating effect on. the molecular 
weight ol the resulting polymers. 

Optionally silicone compounds containing thiol groups may also be used. 
Silicone- trfiG regulators are preferred. 

Compounds having at least two ethylenically unsaturated double bonds 
such as the esters or cthylenically unsaturated carboxylic acids, e.g., 
acrylic acid or methacryiic acid and polyhydric alcohols, ethers of at 
least dlhydric alcohols such as vinyl ethers or oLlyl others may also be 
used as the crosslinking monomers. Straight-chain or branched, linear or 
cyclic aliphatic or aromatic hydrocarbons having at least two double 
bonds wnich may not be conjugated in the case of aliphatic hydrocarbons 
are also suitable. Furthermore, amides of acrylic acid and methacryiic 
acid and K-allylamines of at least divalent amines (e.g., 1,2- 
diaminoethane, 1, 3-diaminopropane) are also suitable. Furthermore, 
triallylamine or the corresponding ammonium salts, N-vinyl compounds of 
urea derivatives, at least divalent amides, cyanuratcs or u re thanes are 
also suitable. Other suitable crosslinking agents include 
divinyldioxane, tctraallylsilane or tetravinylsilane. 

Especially preferred crosslinking agents include, tor example, methylene 
blsacrylamido, triallylarrune and triallylammoiiium salts, 
divinyl imidazole, N, N * -divinylethylcnc urea, conversion products of 
polyhydric alcohols with acrylic acid or mcthacrylic acid, methacryj ic 
acid esters and acrylic acid esters of polyalkylenc oxides or polyhydric 
alcohols which have been reacted with ethylene oxide and/or propylene 
oxide and/or cpichlorohydrin . 

Other polymers such as polyamidcs, polyurethanes, polyesters, 
homopoJymors and copolymers of ethylenically unsaturated monomers may 
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optionally also be present daring polymerization of monomers (a) . 
Examples of such polymers, some of which are also used in cosmetics, 
include the polymers known by the brand names AmerholcT", Ultrahold" , 
Ultrahold Strong**, Luvif lex**, VDM f Luvimer**, Acronal™, Acudync" 1 , 
Stopanhold" 1 , Lovooryl™, Versatyl*", Amphomer^ or Eastma ACT". 

Such polymers and others may also be added to Che polymer preparations 
according to this invention after polymeri z.ition. 

Monomers A according to this invention, if they contain ionizable 
groups, may be neutralized completely or in part with acids or bases 
before or after polymerisation to thus adjust the water solubility or 
water dispersibility to the desired extent. 

Mineral bases such as sodium carbonate, alkaJi hydroxides and ammonia, 
organic bases such as amino alcohols, specifically 2-amino-2 -methyl -1- 
propanol, monoethanolaminc, diethanolaminc, trietbanolaminc, 
triisopropylamine, tri [ (2-hydroxyl) -1-propyl] amine, 2-amino-2-methyl- 
1, 3-propanedioi, 2-amino-2-hydroxymcthyl-l, 3-propancdiol and diamines 
such as lysine moy also be used as 'neutralizing agents tor monomers 
having acid groups. 

Suitable neutralising agents tor monomers having cationizable groups 
include mineral acids such as hydrochloric acid, sulfuric acid or 
phosphoric acid as well as organic acids such as carboxylic acid, lactic 
acid, citric acid or others. 

In addition, such additives as plasticizer3, film-forming aids, 
pigments, perfumes or other additives may also be added, either alone or 
in combination, during polymeri za Lion and/or after polymerisation. 

For use of the polymers according to this invention in hair care 
products, especially for use as hair setting products, it is 
advantageous to adjust Che glass transition temperature of the polymer 
products to a level of more than 20 "Celsius through a suitable 
combination of ethyl cnically unsaturated monomers. 

Suitable silicone derivatives (b) include the compounds known by the 
INCI names dimethicono copolyols or silicone surfactants such as Chose 
available under the, brand names Abil® {from T, Goldschmidt) , Alkasil® 
(Rhone Poulcnc), Silicone Polyol Copolymers (Genesse) , Bclsilw {Wacker} , 
Silwat® {Witco, Greenwich, CT, USA) or Dow Corning (from Dow Corning). 
These products contain compounds having the CAS numbers 64365-23-7, 
68937-54-2, 68930-54-5, 68937-55-3. 
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Specially suitable monomers (b) include those containing the following 
structural elements: 



Ra- 



ft 1 

-Si-0 
R1 



R' 
R 1 

- J y 



— ^j-o 



R* 



R 1 



(1) 



where : 



R a =CH 3 oder 



R3-CH 3 oderR 2 
R 4s H, CH 3 , 



R 1 
R 1 



R 1 

-Si— CH 3 
R 1 



[Translator' n note: u oder' 



"or"] 



X°7 



R6 



R h is an organic group consisting o£ .1 to 4 0 carbon atoms which may 
contain amino groups, carboxylic acid groups or sulfonate qroups, 
or in the case when c = 0, it may also be the onion or an 
inorganic acid, 

and where the R 1 groups may be the same or different and are selected 
either from the group of aliphatic hydrocarbons with 1 to 20 carbon 
atoms, cyclic aliphatic hydrocarbons with 3 to 20 corbon atoms, or they 
may be of an aromatic type, or they may be the same as Rn [sic; Ft s ] 
where: 
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R5= -(CH 2 ) n 



with the provision that at least one of the K 1 , K 2 or R 3 groups is a 
group containing a polyalkylene oxide group according to the definition 
given above, 

and n is an integer from 1 to 6, 

x and y are integers nuch that Lhe molecular weight of the polysiloxaiie 
block i«i between 300 and 30,000, 

a and b nro integers between 0 and 50, with the provision that the sum 
of a + b .in greater than 0 ond c is 0 or 1. 

Preferred R 2 and R 5 groups include those in which Lhe sum of a + b is 
between 5 and 30 . 

The R 1 groups ore preferably selected from the following group: methyl, 
ethyl, propyl, butyl, isobutyl, pentyl, isopcntyl, hexyl, ocytl, decyi, 
dodecyl and octadecyl, cycloaliphatic groups, specifically cyclohexyl, 
aromatic groups, specifically phenyl or naphthyl f mixed aromatic- 
al iphatic groups such as benzyl or phenylethyl and tolyl and xylyl as 
well as R 5 * 

Especially suitable R' 1 groups are those in which, in the case where K 4 = 
-(CO) n -R b , R e is any desired a t icy .1 group, cycloalkyl group or aryl group 
which has between 1 and 4 0 carbon atoms ond which may also have 
additional ionic groups such as NH :r , COOH, SO.iH. 

Preferred inorganic H 6 groups arc phosphate and sulfa to for the case 
when c = 0. 

Especially preferred silicone derivatives (b) ore those having the 
following general structure: 



CH 3 



R 1 

i 




"r 1 

1 


Si-CH 

R 1 


X 


> _ 



CH 3 

•Si-CH 3 
I 

y CH 3 



The silicone derivatives (b) .ire usually present in amounts ot 0.1 to 50 
percent by weight, preferably 1 to 20 percent by weight and especially 3 



n 
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Lo 15 percent by weight, in Lhe polymer products according CO this 
invention. 

Especially suitable polymers arc those which are water soluble or whose 
wotsr dinpersibility is so great that they arc soluble in an amount of 
more than 0.1 g/L, preferably more thon 0.2 g/L, in a 50:50 
water/ethanol solvent mixture (vol%:vol$). 

For the cose when the polymers consist of monomers having neutrali^able 
groups, Chose polymers which are soluble in Che neutralized ±orm in a 
50:50 water/ethanol solvent mixture (vol?,:vol^) in an amount of more 
than 0.1 g/L, preferably more thon 0-2 q/'L, arc preferred. 

The polymers according Lo this invention ore suitable for use as active 
ingredients in cosmetic preparations/ whether as cosmetic preparations 
Cor use on the: skin, such as liquid soaps, body lotions, shoving 
lotions/ facial tonic, deodorants and other cosmetic lotions or 
especially hair care preparations, such as hair tonics, hair lotions, 
hair rinses, hair emulsions, tip fluids, neutralizes Of or permanent 
waves, hot oil treatment preparations, conditioners, hair setting 
lotions and hair sprays, impending on the application, the hair care 
preparations may also be applied in the form ot a spray, foam, gel, gel 
spray, lotion or mousse. 

The mixtures according to this invention can be processed with the 
additives that are usually used in cosmetic preparations such as perfume 
oilfr, cmulsifiers, preservatives, hair care substances such as 
panthenol, collagen, vitamins, protein hydrolysates, stabilizers, pH 
regulators, dyes, solvents, propellant gases and other conventional 
additives Lo yield gels, sprays, lotions or roams. 

Examples 

Tho following silicone surfactants Wacker B OT DMC 6031 and 6032 used in 
these examples are available from Wackcr Chemie GmbH, Munich, and they 
have the following general structure: 



Me 



Me 



Me 



Me 




Me 



Me 



Me Me 

™ I 

;CH 2 ) r O-(CH 2 CH 2 0) a -(Cri,CHO) b -R 



n 



where R H, CO-CH;, 
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The silicone surfactants 5ilwet 7600, 7604 and 7605 are avoiJablc from 
the company Witco Corporation, Greenwich, CT, OSA and have the following 
gcnor.il structure: 

Me 3 SiO(We 2 SiO) x (MeSfO) y SiWe 3 
PE 

PE -- CH 2 Cl^eH a 0(E0) ln (P0) ft Z 

Z hydrogen radical or alfcyl radical 

The suiconc surfactants Dow Corning 190 Surfactant™ are available from 
Dow Coming Corporation, Midland, MI, USA. 

Additional silicone derivatives (b) may also be synthesized by methods 
with which those skilled in the art are familiar, such as those 
described in European Patent 775/17. 

Examples 1 through 7 

To a stirred recipient arc added by drops 50 g feed stream 1 and 3.75 g 
feed stream 2. The mixture is then hooted to 78 "Celsius. Next within 
1.5 hours, the remainders of feed stream 1 and feed stream 2 are added 
by drops. This mixture is stirred for 2 more hours. Then feed stream 3 
is added by drops within 15 minutes and stirred for another 3 hours at 
78 "Celsius. 

Example 1 

Rccipiont: 175 g othanol, 7.5 g Dow Corning 190™ 

Feed stream 1: 251 g tert-butyl acrylate, 86 g methacrylic acid, 37 g 

ethyl acrylate, 75 g ethanol 
Feed stream 2: 2 g tert-butyl perpivalatc 100 g ethanol 
Feed steam 3: 1.5 g tert-butyl perpivaiate, 57 g ethanol 

Example 2 

Recipient: 175 g ethanol, 18.7b g Dow Corning 19(P» 

Feed stream 1: 251 g tert-butyl acrylate, 86 g methacrylic acid, 37 g 

ethyl acrylate, 75 g ethanol 
Food stream 2: 2 g tert-butyl perpivalate 100 g ethanol 
Feed steam 3: 1.5 g tert-butyl perpivalatc, 57 g ethanol 
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Example 3 

Recipient: : 
Feed stream 1: 

Feed stream 2: 
feed steam 3: 

Example 4 

Recipient: 
feed stream 1: 

Feud stream 2: 
Feed steam 3: 



175 g ethanol, 37.5 g Dow Corning 190™ 

yjjl g tert-butyl acrylate, 86 q methacrylic acid, 37 q 

othyl acrylate, 7b g cthanol 

2 g tert-butyl perpivalate 100 g ethanol 

1,5 g tert-butyl perpivalate, S7 g ethanol 



175 g ethanol, 18.75 q Belsil DMC 6031™ 

251 q tert-butyl acrylate, 86 q methacrylic acid, 37 q 

ethyl acrylate, Vb g ethanol 

2 g tort-butyl perpivalate 100 g ethanol 

].,!> g tert-butyl perpivalate, i>7 g ethanol 



Example b 



Recipient : 
Feed ntrcam 1 : 

feed stream 2: 
Feed steam 3: 



17b g ethanol, 37.5 q Belsil DMC 6031™ 

279 q tert-butyl acrylate, 96 g methacrylic acid, 75 g 

ethanol 

2 g tert-buty). perpivalate 100 g ethanol 
1.5 g tert-butyl perpivalate, 57 g ethanol 



Example 6 

Recipient: 
Feed stream 1: 

Feed stream 2: 
Feed steam 3: 

Lxample 7 



175 g ethanol, 37.5 g RfUsil DMC 6032™ 

300 g tert-butyl acrylate, 75 g methacrylic acid, 75 g 

ethanol 

2 g tert-butyl- perpivalate 100 g ethanol 
1.5 g tert-butyl perpivalate, b7 g cthanol 



Recipient : 
Feed stream 1; 

Feed stream 2: 
Feed steam 3: 



175 q ethanol 

251 g tert-butyl acrylate, 86 g methacrylic acid, 37 g 

ethyl acrylate, 75 g ethanol 

2 g tert-butyl perpivalate 100 g ethanol 

1.5 g cert-butyl perpivalate, 57 g cthanol 



Example ft 

After polymerisation, the solution of the polymer from Example 7 is 
mixed with 10 percent by weight, based on the resulting polymer, of the 
silicon derivative Belnil DMC 6032 w . 
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example 9 

In a stirred apparatus 40 g SHwct - L 7604 and UiO g water were placed 
as the starting mixture. While stirring in a stream of nitrogen, the 
mixture was heated to 60 "Celsius, and feed stream 1 consisting of 240 t 
N- f 267 g 3-methyl-3-vinylimidaz0lium methyl sulfate solution (4b ».) an 
0.4 g mcrcaptoethanol and feed stream 2 consisting of 6 g 2, 2 r -azob.i s (2 
amid.i.nopropanc) dihydrocoloride and 70 raL water were added within G 
hours. Then the mixture was stirred for 2 more hours at 60 "Celsius and 
diluted with 200 g water, yielding a clear yellowish polymer solution 
with a solids content, of 41.7*i and a K value of 39 (1% in 0.5 M NaCl) . 



Example 10 

In a stirred apparatus 40 g Silwet ™ L 7604 and 300 g water were placed 
as the starting mixture. While stirring in a stream of nitrogen, the 
mixture was heated to 65 "Celsius, and feed stream 1 consisting of 220 g 
N- and 333 q 3-methyl-l-vinylimidas;olium chloride solution (60 and 
feed stream 2 consisting of 6 g 2, 2 ' -azobis (2-omidinopropane) 
d.i hydrochloride and 70 mL water were added within 6 hours. Then the 
mixture was stirred lor 2 more hours and then diluted with 100 g water, 
yielding a clear yellowish polymer -solution with a solids content of 
4 3.0 I and a K value of 44 (1 i in 0.5 M NaCl). 



Fx ample 11 

In a stirred apparatus 24 g Silwet m L 7604 and 200 g water were placed 
as the starting mixture. While stirring in a Stream of nitrogen, the 
mixture was heated to 65 "Celsius, and feed stream 1 consisting of 160 g 
N-, 80 g methacryloxyethyl-N-dimethyl -N-cthylammonium ethyl sulfate and 
300 g water and feed stream 2 consisting of 1.3 g 2, 2 '-azobis (2- 
am.idinopropanc) dihydroehloride and 100 g water was added within G 
hours. Then the mixture was stirred for 2 more hours and diluted with 
300 g water, yielding a clear yellowish polymer solution with a solids 
content of 22.4 4 and a K value of Qb U '5 in 0.5 M NaCl). 



Examples 12 and 13 



In a mixture of 1.4 mercaptoethanol , 5.8 g of a polyacrylic acid 
(available under the name Sokalan PA .170 S from DASF AG), 306 g N-tert- 
butylacryiamidc, 234 g ethyl acrylate, 60 g acrylic acid and 60 g of a 
dimethicone copolyoJ were suspended. After heating to 75 "Celsius, 1-2 g 
tcrt-butyl pcroctoate was added to the resulting suspension, one 
additional gram of tcrt-butyl peroctoate was added after 30 minutes and 
again after 4 5 minutes. After the following times, more initiator was 
added: I hour: 1 q at 80 "Celsius; 1.6 hours: 1 g; 2 hours: 1 q at 90 
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°Cclsiu»; 3 hours: 2.7 g; after 4.5 and 6 h; 1 g each. Then ic was 
postpolymerized for 1 hour. 

The following dimcthicone polyols were used: 

Example 12: waclcer Bolr.il DMC 6031 

fcxampJe I3«i : Wacker Belsil DMC 6032 

Example 13b: WiLco Si 1 wet® L-7500 

Example 14 (Comparative Example) 

In o mixture of 1-4 g mercapLoethanol., b*0 g of a polyacrylic acid 
(available under the name Sokalan PA 110 S from BASF AG), 306 g N-tert- 
butylacrylamide, 234 g ethyl acrylate and 60 g acry.1 vc acid wore 
suspended. To the resulting suspension were added after heating to 75 
"Celsius: 1.2 g tort-butyl peroetoate. After 30 and 45 minutes, 1 
additional gram of tert-butyl peroetoate was added each time. Additional 
initiator was added after the following times: 1 hour: 1 g at 80 
"Celsius ; 1.5 hours: 1 q; 2 hours: 1. g at 90 ^Celsius; 3 hours: 2.7 g; 
after and 6 hours: 1 g each. Then postpolymcrization was performed 
for 1 hour. 

Example 15 



A mixture of 744 g water, 0.25 q sodium lauryi sulfate and 70 g feed 
stream 1 was heoted to 4 0 "Celsius. Then 16 g of a 7ft aqueous sodium 
persulfate solution was odded- Then the mixture was heated to 80 
"Celsius and feed stream 1 woo added over a period of 2 hours. Then 1*78 
g water was added and postpolymerization was performed at 80 °Celsius 
for 2 hours. 



Feed stream 1: 300 g water 

2 q sodium lauryi sulfate 

15.7 g silicone copolyol {Silwet L7605) 
4 70 g tert-butyl acrylate 
70 g ethyl acrylate 
161 q methacrylic acid 

3 q ethyl hexyl thioglycolate 

Example 16 



A mixture of 744 q water, 0.25 g sodium lauryi sulfate and 70 g feed 
stream l. was heated to 40 ^Celsius. Then 16 g of a 7 $ aqueous sodium 
persulfate solution was added. Next, the mixture was heated to 80 
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''Celsius and feed stream 1 was added over a period of 2 hours. Then 178 
g water was added and p03t polymerization wan performed at 80 ^Celsius 
for 2 hours. 



feed 3treom 1 : 300 g water 

7. cj sodium lauryl sulfate 

15.7 g PEO (20) sorbitan monooleaLe 

422 q tert-butyl acrylate 

63 g ethyl acrylate 

14 5 g methacrylic acid 

3 g ethyl hexyl thioglycolatc 

70 g silicone copolyol (Slower* t-760i>) 

Example 17 

A mixture of 744 Q i^ater, 0.2b g sodium lauryl sulfate and 70 g feed 
stream 1 was heated to 40 °Celsiu3. Then 16 g of o 7'i aqueous sodium 
persulfate solution was added. The mixture was next heated Lo 80 
°Celsius and feed stream 1 was added over a period of 2 hours. Then 178 
g water was added and postpolymerization was performed at 80 "Celsius 
tor 2 hours. 

Feed stream 1: 300 g water 

2 g sodium lauryl sulfate 

15.7 g silicone copolyol (Siiwct L7600) 
470 g tert-butyl acrylate 
70 g ethyl acrylate 
161 g methacrylic acid 

3 g ethyl hexyl tin oglyco late 



Example IS 



A mixture of 74 4 g water, 0.2H g sodium lauryl sulfate and 70 g feed 
stream 1 was heated to 40 "Celsius. Then 16 g of a 7*s aqueous sodium 
persulfate solution was added. The mixture was then heated to 80 
"Celsius and feed stream 1 was added over a period of 2 hours. Then 178 
g water was added and postpolymerization was performed for 2 hours at HO 
"Celsius. 

Feed stream 1: 300 g water 

2 g sodium lauryl sulfate 

IS. 7 g PEO {20} ?;orbitan monoolcate 
422 q tert-butyl acrylate 
63 g ethyl acrylate 
14 6 g methacrylic acid 

3 g ethyl hexyl thioQlycolate 



IS 
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70 q silicone copolyol (Sliwet * L7605) 

Example 1 9 

A mixture of 7/M g water, 0.2b g sodium lauryl sulfate and 70 q feed 
stream 1 was heated to 60 "Celsius* Then 16 g of a 7 4 aqueous sodium 
persulfate solution was added. Next the mixture was heated to 80 
"Celsius and food stream 1 was added over a period of 2 hours. Then 178 
g water was added and postpolymerization was performed at 80 °Cclsius 
for 2 hours . 

Feed stream 1; 300 g water 

2 g sodium lauryl sulfate 

15.7 g PRO (2Q) sorfcitan monooleate (Tween 80) 
4 22 q tert-butyl acrylate 
63 g ethyl acrylaLe 
145 g methacrylic acid 

3 g ethyi hexyl thiogiycoiote 

70 g silicone copolyol (Silwet ™ L7600) 



Example 20 (Comparative Example) 

A mixture of 74 A g water, 0.2t> g sodium lauryl sulfate and 70 g teed 
stream 1 was heated to 4 0 °Celsius. Then 1G g of a 7 % aqueous sodium 
persulfate solution was added. The mixture was next heated to 80 
"Celsius and feed stream 1 was added over a period of 2 hours* Then 170 
g water was added, and postpolymeri zati on was performed for 2 hours at 
80 °Celsius. 



Feed stream 1: 300 g water 

2 g sodium lauryl sulfate 

15.7 g PEO (20) sorbitan monooleate (Tween 80) 
4 70 g tert-butyl acrylate 
70 g ethyl acrylaLe 
161 g methacrylic acid 

3 g ethyl, hexyl thioglycolate 

Example 21 



A mixture of 100 g vinylcaprolactam, 100 g ethonol, 100 g dimetlucone 
copolyol (Waclcor Delsii ™ OMC 6031) and 0.75 g tert-butyl perpivalatc 
was heated to 70 °Cels:i.us in a closed capsule purged with nitrogen. Then 
feed stream 1 was added within 3 hours and feed stream ?. was added 
within 4 hours. After the end of addition of feed stream 1, 
postpolymeri nation wa.3 performed for 1 hour. Then feed stream 3 was 
added and the mixture was heated to 130 °Ceisius under pressure and then 
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postpolymerized for 10 hours ot 130 °Cclsius and finally cooled. 



Feed stream 1: 800 q Vinylcaprolactam 

347 g ethanol 

Feed stream 'At 1.5 g t -butyl perpivalate 

100 g ethanol 

Feed stream 3: 5 9 di.-tert-butyl peroxide 

187 g ethanol 

Example 22 



A mixture of 100 g vinylcaprolactam, 100 0 ethonoJ , 100 g dimothicono 
copolyol (Wockor Dclsil™ DMC 6032) and 0.75 q ten-butyl perpj.valate was 
heated to 70 "Celsius in a closed capsule which was purged with 
nitrogen. Teed stream 1 was then added within 3 hours and feed stream 2 
within 4 hours. After the end of addition of feed stream 1, 
postpolymerization was performed for 1 hour. Then feed stream 3 was 
added and the mixture was heaLed Lo 130 n Cel3ius under pressure and then 
postpolymerized tor 10 hours at 130 ^Celsius and then cooled. 



Feed stream 1: 800 q vinylcaprolactam 

34 7 g ethanol 
Feed stream 2: 1.5 g t-butyl pcrpivalate 

1O0 g ethanol 
Feed stream 3: i> g di-tert-butyl peroxide 

187 q ethanol 



Example 23 (Comparative F.xample) 



a mixture of 100 q vinylcaprolactam, 100 g ethaool and 0.75 g tert-buty.l 
perpivalatc was heated to 70 °Celsius in a closed capsule purged with 
nitrogen. Then feed stream 1 was added within 3 hours and feed stream 2 
was added within 4 hours. After adding feed stream 1, postpolymerization 
was performed for 1 hour. Then feed stream 3 was added and the mixture 
was heated to 130 "Celsius under pressure and then postpolymerized for 
10 hours at 130 °Celsius and then cooled. 



Feed stream 1; U0O g Vinylcaprolactam 

347 q ethanol 
Feed stream 2: 1.5 g t-butyl perpivalate 

100 g ethanol 
Feed stream 3; 5 g di-tert-butyl peroxide 

107 g ethanol 
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Example 24 

The polymer solution from F,xamplc 23 was mixed with 10 percent by weight 
of a silicone surfactant: (Wacker Belsil" DMC 6032) after polymerisation. 

Films of the polymer from the examples were prepared by applyinq the 
solutions or dispersions of the polymers to qlass plot.cn with a doctor 
blade. The transparency of. these films and the surface roughness and 
frictions! behavior of the polymer films were determined (see Table 1) . 

it was found that all the films accordinq to this invention wore 
transparent and had an especially smooth surface with low Crictional 
resistance. 

Fi lms from Comparative Example 7 are also transparent but they have a 
rouqher surface and especially a much higher frictional resistance. The 
same poor frictional behavior was also found for films from Examples 8, 
14, 20, 23 and 24. Films produced from blends of Examples 8 and 24 by a 
similar method were extremely sticky. These films were very soft and 
were therefore unsuitable for use as film-forming agents. 

Tests of polymers 1 through 24 to determine their suitability as hair 
care products yielded similar results {Table 1) . The tests wore 
performed by spraying tresses of hair with a defined quantity ot a 
standard formulation ot the polymer (2 percent by weight polymer, 40 % 
dimethyl ether, 58 % ethonoJ ) . After drying the tresses of hair, the 
combability and feel were evaluated on these strands of hair. The 
polymer products produced according to this invention in the presence of 
Silicone surfactants yielded a much better fool of the strands of hair 
treated with them than the strands of hair treated with the polymers 
from Comparative Examples 7, 14, 20 , 73. 
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Tabic 1 



Example 


Smoothness of 
the film 


I ransparency 




Feel 
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* because of the extreme stickiness, we did not do a test on the 
hair si rands 

The entries in the table have the following meaning: 



++ = very good performance 

* qood performance 

0 -• satisfactory performance 

= not satisfactory 

= insufficient 
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Patent Claims 

1. Use ot polyirter3 that ore water-soluble or wator-dispersible or, in 
Che cos** when they consist Of monomers with neutrolizable groups, 
they ore water-soluble or watcr-dispersible in a neutralized form 
and are accessible by radical polymerization of 

(a) ethylen.i colly' unsaturated monomers in the presence of 
{b) silicone derivatives containing polyalkylcnc oxide 
lor cosmetic formulations. 

2. Use according to Claim 1, characterized in that the silicone 
derivatives (b) containing poiyalkylene oxide are those of formula 
1 



HP- 



Rl 



0) 



where : 



R2 -CHsoder 



R3-CH 3 oderR^ 
R« = H # CH3, 





[Translator's note: w oder" = "or"] 



R c is an organic group consisting ot 1 to 'lO carbon atoms which 
may contain amino groups, carboxylic acid groups or 



?'3 
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sulfonate group.-., or in the case when c *» 0, it may also be 
the anion of an inorganic acid, 

and where the R 1 groups may be identical or different and aro 
selected either trom the group of aliphatic hydrocarbons with 1 to 
20 carbon atoms, cyclic aliphatic hydrocarbon groups with 3 to 20 
carbon atoms, or they are or an aromatic nature or the same as R"' 
whore: 



with the provision that at least one of the R 1 , R^ or R* groups is 
a group containing polyaikylene oxide according to the definition 
given above, 

and n is an integer from .1 to 6, 

x and y are integers such that the molecular weight of the 
polysiloxane block is between 300 and 30,000, 

a and b are integers between 0 and 50, with the provision that the 
sum of a + b in greater than 0, and c is 0 or 1. 

U3e according to Claim 2, characterized in that formula I has the 
following meaning: 











CH 3 - 


— Si-O- 




-k— o-- 






X 


> _ 



— Si— CH 3 
y CH 3 



Use according to Claim 1, characterized in that the quantity 
ratios arc 

(a) 50 to 99.9 percent by weight and 

(b) 0.1 to 50 percent by weight. 

Use according to Claims I through A os a hair care product. 
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